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Introduction
============

In December 2019, the capital of the Chinese province Hubei, Wuhan city, witnessed an outbreak of "pneumonia of unknown source" attributed to a newly identified culprit: a novel coronavirus \[[@REF1]\]. The clinical findings among most patients were dry cough, dyspnea, and fever. This led the Centers for Disease Control and Prevention (CDC) to designate the pathogen as "severe acute respiratory syndrome coronavirus 2" or SARS-CoV-2 before the World Health Organization (WHO) termed the disease itself COVID-19 (coronavirus disease in 2019) in January 2020 \[[@REF2]\]. This epidemic is the third coronavirus outbreak in the last 20 years after the SARS-CoV and the Middle East respiratory syndrome MERS-CoV \[[@REF3]\].

Initially, the outbreak seemed to have been caused by zoonotic transmission in the setting of a seafood market in Wuhan, where wild animals were sold. It was a possibility that the animals could have served as disease reservoirs, but that was not confirmed by any credible source \[[@REF4]\]. It was not long before droplet and contact person-to-person transmission became known as the primary mode of transmission \[[@REF5]\]. This led to a rapid increase in the number of cases in China outside Wuhan, with 31.3% of all patients having recently visited the city and 72.3% having recently been in contact with its residents \[[@REF6]\]. On January 30, 2020, the WHO announced a state of international public health emergency, later declaring COVID-19 to be a pandemic in March 2020 \[[@REF7]\]. Despite a significant infectivity rate, the case-fatality rate among confirmed cases of COVID-19 is estimated at 3.7%, with the majority of deaths typically occurring among the elderly (age \> 80 years), patients having multiple comorbidities, and the immunocompromised population \[[@REF8]\].

International directives issued by the WHO and the CDC are limited to supportive treatment and prevention to achieve infection control \[[@REF9]\]. For the time being, there are no vaccines or antiviral treatments for the coronavirus family. This has led several researchers throughout the world to investigate the efficacy of drugs such as interferon-alpha and lopinavir (previously used to treat SARS) along with other novel pharmacological therapies \[[@REF9]\].

In this study, our aim is to assess the incidence, severity, and territorial expansion of COVID-19 and give recommendations on how to limit the spread of the disease.

Materials and methods
=====================

Case data extraction

Data from the WHO Health Emergency Dashboard novel COVID-19 situation reports were extracted, from its initiation (January 21, 2020) up until the most recent one (March 14, 2020) \[[@REF10]\]. These data were stratified into the total number of cases, total number of new cases, total number of cured cases, and total number of deaths. Each of these categories was classified per country.

The percentage of deaths and patients cured were also extracted from the aforementioned database. These were used to determine the efficacy of the government and healthcare systems of the affected countries.

The percentage change of cases over the days of our study was calculated using the Joinpoint regression model. Statistical analysis was performed using Joinpoint 4.7.0.0, with a significance level set at greater than 0.05.

Results
=======

Overall

The total number of COVID-19 cases as of March 14, 2020, is 156,622, spread across 154 countries worldwide (Figure [1](#FIG1){ref-type="fig"}). China, Italy, and Iran are the countries with the highest number of cases worldwide, with a total of 80,849, 21,157, and 12,729 cases, respectively (Table [1](#TAB1){ref-type="table"}, Figure [2](#FIG2){ref-type="fig"}).
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###### Distribution of the total number of cases, cured cases, and deaths in the top 20 countries impacted by the novel coronavirus disease 2019 (COVID-19) as of March 14, 2020.

  ----------------- ------------- -------------- -------------
  Country           Total Cases   Total Deaths   Total Cured
  China             80,849        3,199          66,916
  Italy             21,157        1,441          1,966
  Iran              12,729        611            4,339
  S. Korea          8,162         75             834
  Spain             6,391         196            517
  Germany           4,649         9              46
  France            4,499         91             12
  USA               3,045         60             56
  Switzerland       1,375         13             4
  UK                1,140         21             18
  Norway            1,126         3              1
  Sweden            961           2              1
  The Netherlands   959           12             2
  Denmark           836           1              1
  Japan             825           22             144
  Austria           800           1              6
  Belgium           689           4              1
  Qatar             337                          4
  Australia         283           5              27
  ----------------- ------------- -------------- -------------

A total of 5,845 deaths from 47 different countries have been registered from COVID-19 as of March 14, 2020. The country most affected was China with 3,199 deaths followed by Italy with 1,411 deaths and Iran with 611 deaths (Table [1](#TAB1){ref-type="table"}). A total of 75,943 patients have recovered worldwide from COVID-19 as of March 14, 2020. The country with the most resolved cases was China with 66,916 followed by Iran with 4,339 cases and Italy with 1,966 (Table [1](#TAB1){ref-type="table"}).

Trends of new cases

As per Figure [3](#FIG3){ref-type="fig"}, our analysis shows a significant increase in the number of new COVID-19 cases worldwide from 0.074 cases per million persons at day 1 (January 22) to 1.81 cases per million persons at day 22 (February 13) (p\<0.001). A significant decrease then occurs between day 22 (February 13) and day 33 (February 24), from 1.81 cases per million persons to 0.071 cases per million persons (p\<0.001). This is then followed by a significant increase that occurs as of day 33 (February 24) and up until day 53 (March 14), from 0.071 cases per million persons to 1.429 cases per million persons (p\<0.001).
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Cured and death percentage of resolved cases from the top three affected countries

The cured and death percentages of the top three affected countries, i.e., China, Italy, and Iran, can be seen in Figure [4](#FIG4){ref-type="fig"}. The cured percentage in China continuously increased from 56.82% on February 2, 2020, to 95.44% on March 14, 2020. The death percentage among the resolved cases has continuously decreased from 43.18% to 4.56%.
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In Italy, the percentage of deaths among resolved cases continuously increased to reach a maximum value of 84.62% on February 25, 2020. The percentage of deaths then decreased temporarily to reach 38.59% on March 10 before increasing again to reach a value of 44.3% on March 14, 2020.

In Iran, the percentage of deaths among resolved cases was 100% between February 19, 2020, and February 22, 2020. This percentage started to drop continuously to a minimum of 12.34% on March 14 coupled with a rise in the percentage of cured cases that reached 87.66%.

Discussion
==========

As described in the Results section, there have been a total of 156,622 confirmed cases of COVID-19 spread across 154 countries worldwide. These cases occurred over the course of 53 days and spanned over six continents through person-to-person transmission, highlighting an extremely high infectivity rate \[[@REF11]\].

The 5,845 deaths caused by COVID-19 as of March 14, 2020, equate to around 3.7% of all infected cases. This is relatively better than the rates of previous SARS-CoV and MERS-CoV, which reached 10% and 35%, respectively \[[@REF8]\]. This is also complemented by a high recovery rate, where more than 75,000 patients fully recovered from the disease. Nevertheless, precautionary measures remain an obligation, and prevention protocols need to be set, regardless of the relatively favorable prognosis of this disease, when compared with its predecessors.

The initial 22 days of reporting showed a significant increase in the overall disease cases worldwide. This was explained by the continuous and chain-like human-to-human transmission at the birth site of the disease in China, along with poor restrictions on travel and transit \[[@REF12]\]. This led to a rapid and prevalent spread that reached many nearby regions and countries. However, a significant decrease in incidence followed during the next 11 days, mainly due to decisions taken by the Chinese government and the Chinese CDC \[[@REF13]\]. These decisions ranged from raising awareness, disinfection, and declaring states of emergency, to building make-shift hospitals for patient management \[[@REF3],[@REF14]\]. This helped contain the disease in China and led to an eventual decrease in incidence. Nevertheless, a subsequent significant increase in worldwide incidence ensued as of day 33 onward due to the rapid spread of the disease across the Chinese borders. Many countries did not possess the required resources and facilities to face such a pandemic and were, thus, vulnerable to its high infectivity.

The main countries affected outside of China are Italy in Europe and Iran in Asia, where cases continue to increase at an alarming rate. What is even more concerning is that the percentage of deaths from resolved cases in the latter countries is prominently high. In Italy, the death rate fluctuated at the beginning, increasing and then decreasing, before witnessing a steady rise that has been going on up until day 53. It is evident that the Italian healthcare system was taken by surprise with respect to the viral outbreak, and this lack of preparation explains the initial increase in death rates \[[@REF15]\]. The subsequent decrease can be explained by the initial attempts at containment proposed by the Italian government; however, oversaturation of the hospitals and facilities caused a subsequent rise in the death rate that has been going on steadily \[[@REF16]\]. On the other hand, Iran had a mortality rate of 100% during the first couple of days of reporting. This can be warranted as under-reporting from the Iranian government due to lack of screening resources possessed at the time as well as the vulnerable healthcare system present, which could not properly contain or adequately treat the disease in the affected populations \[[@REF17]\]. Subsequent continuous decrease in mortality rates coupled with increases in recovery rates followed up until the most recent reports.

COVID-19 has become a worldwide pandemic affecting all inhabited continents of Earth. Although Asia was the epicenter of the disease during the start of the COVID-19 pandemic with the major outbreaks in China, Iran, South Korea, and Japan, other continents must not be forgotten. With the containment that occurred in China and the decreasing death rates in Iran, attention has shifted to European countries exhibiting increasing incidence such as Germany, France, and Switzerland. The significance of fighting COVID-19 more aggressively in Europe revolves around the old-age structure found in its countries, which means that there are more vulnerable people affected \[[@REF18]\]. Africa, on the other hand, suffers from abysmal medical infrastructure and would require international aid to help stop preventable deaths caused by the disease \[[@REF19]\]. Parallels can be drawn to South America, which only further proves that this pandemic will not end except with a collective global effort.

We must adhere to infectious control guidelines in order to help contain the disease and decrease the number of people being hospitalized. People exposed to the virus and showing symptoms must undergo polymerase chain reaction (PCR) test and, if positive, be isolated and treated. If the test turns out negative, it is advised to remain in home quarantine for 14 days. People who are exposed to the virus but do not show any symptoms must remain in home quarantine for 14 days. People who exhibit symptoms but have not been exposed to the disease must check with a medical doctor, implement safety precautions (proper coughing and sneezing etiquette), and avoid going out unless necessary. Finally, those who show no symptoms and have not been exposed to the disease are recommended to practice continuous hand hygiene and adhere to precautionary measures (washing hands with soap for at least 20 seconds, use of antiseptics, avoid touching the face, etc.). Avoiding unnecessary social interactions is also essential for the prevention of exposure.

The lessons that can be learnt from the Chinese model are that good isolation, quarantine, and sanitization are the best measures against this global disease. Although this virus has affected many countries and populations, there is still a lot to be known regarding its pathogenicity and viral characteristics. More research and studies must be conducted to help fight off this virus, discover possible vaccines or cures, and establish safety plans for future epidemics or pandemics \[[@REF20]-[@REF22]\].

Conclusions
===========

COVID-19 has impacted the world in a way that could not have been predicted. Its rapid expansion over six continents, and in such a short period of time, delineates its high infective potential. The high mortality rates observed in some nations served to show how unprepared our healthcare systems were when facing such a global pandemic. Nevertheless, the healthcare plans adopted by China have proved that social distancing, increasing sanitation, and employing full quarantine can be very beneficial for containing this pandemic. As the worldwide incidence rate increases, governments are urged to take strict measures and enforce stringent precautions to help contain the disease, limit its spread, and decrease its subsequent mortality rate.
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